The purpose of the current study was to identify players' behaviours and to assess differences between genders at final singles matches of 2015 Badminton World Championship, focusing on time events, shots and court movements. Final men's (MS) and women's (WS) singles matches of 2015 Yakarta World Championship were analysed (150 points and 967 actions). Official videos from Badminton World Federation were used to carry out the post-event analysis. Variables analyzed were: 'timing factors', type of 'shots' and players' trajectories executed during the match. Descriptive (mean and % of distribution) and comparative analysis between gender and result of events (successful vs. unsuccessful) were carried out. Generally speaking, time-related variables show higher figures in the men's final than in the women's. Smash, net and lob shots occur more frequently in the men's final, whereas clear, drop and drive shots are used more often in the women's final. The hitting of the shuttlecock without any previous movement redominates over the rest or movements for both genders. In the training field, these findings may be used by coaches in order to improve athletes' performance. In research field, it could be a new way to obtain information that had not been previously taken into account.
INTRODUCTION
Badminton is a game consisting in hitting the shuttlecock across the other side of the court over the net, trying to send it to the area in the opponent's side where is hardest for them to hit it back (Cabello, 2000) . In terms of effort, badminton is an intervallic sport with short-term and high intensity explosive actions which take place between recovery phases happening in an unpredictable pattern. Players have to move from the defensive position described by Gibbs (1988) to any area of the court sufficiently in advance to hit the shuttlecock back (Huber, 1999) . The The analysis of technical factors -known as performance factors-can be used to determine the most effective actions in a sport. To achieve this aim, the methodology used must be able to register players' behaviours in the context of competition in an objective way. Observational methodology allows to analyse gestures and behaviours specific to the particular sport (Anguera, 1990 (Anguera, , 1993 without interfering in the competition and/or the training. It also allows to identify the motor patterns -considered as players' usual or preferred behaviours -which constitute relevant information not only for coaches, who can use it to improve their players' performance, (Sánchez-Algarra & Anguera, 2013) but also for players themselves, who can use it as an advantage to gain control over the match (Losada, Casal, & Ardá, 2015) .
The purpose of the current study was to identify players' behaviours and to assess differences between genders at final singles matches of 2015 Badminton World Championship, focusing on time events, shots and court movements.
MATERIALS AND METHOD

Sample
Singles men's and women's finals were evaluated (N= 150 points and 967 actions) and compared in order to identify differences between them. The register and subsequent codification were done by an expert observer, who has also been a coach and a player for more than 10 years.
Official videos from Badminton World Federation (BWF) were used to carry out the post-event analysis. According to the Belmont Report (Belmont, 1978 ) the use of public images for research purposes does not require informed consent.
Materials
The data register and analysis were done through the software indicated below: LINCE (Gabin, Camerino, Anguera, & Castañer, 2012) was used for registering the data obtained with the Badminton Observational Tool (BOT). This tool has been validated in a previous study (Valldecabres, de Benito, Casal & Pablos, 2017 The category 'result of event' was added in order to consider the performance delivered by the player as a result of the shot. The following variables were established: sucessful shot (a shot with which the player executing it obtains a point) and unsuccessful shot (a shot that goes out of the court, into the net or that is returned by the opponent, that is to say any shot which does not grant a point to the observed player).
Regarding the description of 'court movements' these are defined as Valldecabres, de Benito, Casal and Pablos (2017): longitudinal (L), transverse (T), and diagonal (D). The option no movement is also considered (NM) for those shots hit without moving to a different area in the court. The distance covered by the sportspeople in the movements can be short (S) or long (L). Movement direction is also taken into account as follows: forward (F), backward (B), to the right (R) and to the left (L), (in the last two, considering the position of the player in relation to the net).
Statistical Analysis
A descriptive (mean) and comparative analysis of absolute and relative frequencies (% of distribution) of the different variables in both genders were carried out. Likewise, 'shot' and 'court movement' categories were analysed according to the 'result of the event'.
RESULTS
The comparative results concerning the category 'timing factors', presented in The distribution, in percent, of players' court movements is presented in figure 5 . The action no movement shows to be the most frequent for both genders. If results are organized according to movement direction (figure 6), diagonal movements constitute nearly 50% in both sexes, followed by shots with no movement with over 20%, then by transverse ones, which are under 20%, and finally, the least common are longitudinal ones, which present a percentage under 10.3%. VOLUME 12 | Proc3 | 2017 | S781 In the same way, if 'court movements' are considered according to movement direction in order to check the success pattern, diagonal court movements account for the most successful patterns (figure 9), whereas longitudinal court movement is the least successful one for both genders. Focusing on these results, matches tend to last longer since the implementation of the rally points scoring system in 2006, which forces players to take less risk in shots, which, in turn, results in longer matches. The reason for the above mentioned results could lie on the samples used for the different studies. The four best players in the world in their categories at the moment are analysed in the present study. Therefore, longer matches are played and consequently, longer rests are needed as compared to other matches. . Despite the fact that the present study considers only the shots played by one of the players (the one who is next to the camera), whereas the rest of the studies analyse both players, it can be observed that rallies analysed in the present study, inasmuch as lasting longer, show a higher number of shots than previous studies reviewed here. This could be caused by the change in the scoring system described above, which impels the players not to take any risks in their shots trying to avoid a direct point by the opponent. Regarding the comparative analysis between gender, the results displayed indicate that, generally speaking, the time-related variables show higher figures in the men's final than in the women's, except for the variables rest time between games and work density, (the second one is affected by the first one). Shot categories referring to time variables, shots per rally and shots per game, are higher in men, though the shot frequency variable is lower, due to the shorter duration of points, and the fact that in the women's final there were fewer shots per point during the match.
As for the shots executed by players in the course of the match, none of the reviewed articles takes into account the kind of serve performed, even though the different kinds of serve have been defined Pearce (2002) . In this way, short serve is the most commonly used shot to start the game (MS 7.01%, WS 7.21% ̅ 7.11), whereas the use of the deep serve is infrequent (MS 0.85%, WS 1.44% y ̅ 1.15%). (≈14% in both), whose scoring system is the same as in the present study. These results suggest that, as a consequence of the new punctuation system, players decide to use this shot only when they are sure to get a direct point. (2015) (MS ≈25%). The cause for these differences can be the same as the ones provided for the shots commented above: the shift in the way players approach the game, going from a game at the back of the court to one near the net.
As for the gender comparison, smash, net and lob shots occur more frequently in the men's final, whereas clear, drop and drive shots are used more often in the women's final. These differences can be due to the physical characteristics of their distinctive game, which is more powerful in men, while in the women category more accuracy but less strength in execution is sought.
No studies have been found where player's court movements are analysed, except for Kuntze, Mansfield, & Sellers (2010) where the 'lunge' gesture towards the net is analysed and defined as a gesture which allows the player executing it to move forward to hit and go back to the centre of the court (defensive position) getting ready for the following move and/or shot. The aforementioned research does not distinguish movement direction and concludes that the net gesture implies around 15% of the players' movements (17% in the case of players playing at international competitions). Taken in groups, the most successful shots are diagonal ones in both genders (MS 56.76%, WS 63.89%).
The differences in gender regarding movement are small in relative data, since both finals show similar patterns.
Results shown here can be useful for coaches when it comes to analysing technical gestures executed in high level matches in depth (as in the sample in this study). As a result, more efficient training sessions can be planned: strengthening the execution of successful patterns, avoiding, in turn, unsuccessful patterns, and therefore enabling the scoring of points which allows players to win matches.
The sample used in the present study imposes a limitation on it, since only the finals of the World Championship 2015 are analysed, and the data may vary if the scope of the analysis is widened to the whole championship, which is a task that should be undertaken in the future.
CONCLUSIONS
The results of the present study show an increase in the physical demand required in both men's and women's single matches, due to the increase in the time participants play. Nevertheless, the matches' density has decreased due to the increase in the rest periods.
Players also show a shift regarding the variable shot, and the use of flat trajectories (such as drop or clear) is less frequent. The net shot is the most executed one, even though it proves to be quite ineffective, whereas smash is the least used one in spite of being the most effective.
Furthermore, the present study shows that more than 50% of the successful court movements correspond to diagonal ones and end up in a point for the player who hits the shuttlecock after performing that movement. Likewise, it has been shown that 20% of the times, players hit the shuttlecock without doing any previous movement (NM) which, in turn, is the least successful movement pattern in both finals.
